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(57) Abstract: An etching method comprises a step of forming a via hole 1 1 1 
structure based on a photoresist film layer (210) for forming a wiring pat- £Q 
tern, a silicon oxide film layer (201 ) which is a hard mask layer formed 
under the photoresist film, and an organic Low-k film layer ( 203) formed 
under the hard mask layer, wherein in the step, the organic film layer and 
the organic Low-k film layer are etched by using a mixture gas of N 2 gas, 
H 2 gas, and a CF gas. 
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m m * 

tt|Low-k*WklTm«SiLK (*H^^#;v#©Mp°o) 
( P RJB) ^ffl^Tra 771/ >M&<D tf7*-;KZV> 3 Jl/^-flSS^fife?- 

^-r^^i:, «*a*:c^±fc*>y3>ttfls*Ji (sio 2 ii) io'k ->y 

3>^<blWW (S iNjRJB) 10 2. Wow-kSli (0i*.«s SiLKJUt 
jl) 103 s s iNBUBl 0 4SVT«HI8S^^->'©«BB2«J1 (CuJB) 10 
5WR**ftftSiLKI«il06t«rt«. S iO,«Jil 0 

^> y 3 >^hSIJi ( S i 10 2) (^^tiHTM h U >^4^t5 

fc&CDfg 1 ©n- K^^iMi 2 h'^^fJ: bTBf&2*U S i L 

Kill 0 3ttilUI6«Mifc^****U T©S iNM 1 0 4&^*- 
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-M^iffl;^->^ttS7t hmm (PRI) 10 7W*ti 

*bT\ S i L Kjg 1 0 3tK7*-;v^t5«^l:ii N S i Nil 1 0 
i LKMJfl 0 3 fc^UT^y ^>^£WiT£:tf;* (#l;L«x C F 4 
Ar#*s 0 2 £ffl^T\ IS 6 Afc*VT J; 5 fcPRM 1 0 

7®lfT^-;i/©/^-> 1 0 8ttotS i N^l 0 2§Xiy^>^bfeftS 
iLKJSHJSl 0 3 %ffi%.<Dm$mZ.&'pte< t^^j.'TJlVT^ym^.cDiysJl 

S i 0 2 J3ijl 10 1 s S iNI 10 2 lzttisTl%^miRit&7FT^ y ^>^iix 
(09*.fc£s Ni#7kHi^©«^) §mMPRI10 7§i>^>y 
(^^^»^) T£>X*I#&£ 0 i0Xg-e{t 0 6 Cfc^-r<fc-3fc x PRfl 
0 7§^t5 h&tzS i 0 2 ifl 0 1; Si NJf 10 2 Kvx^^LT 
SiLKIlO 3^x^^>^btb*7*-;H 0 8 £ Tfcf 5o 

©PRI 10 7 S i L KJp 1 0 SfcRISfcjiy*-^*-* 

iix EI 6 Clz^kT^oizS i O2HI 0 lSxyf^ttB^tifc hU>9- 
gfl (S iNJKSl 0 2)11 0±lzut>X hmmv&mzfctb, ^(D'&<DS iN 
ill 0 2©Jiy^>^X@fci43V^T^^ hSS6fc<tSS i NHf 10 2©x 
^^>^©B^^^^b^©^£D^-/5 1 •>^^3^V^TS i LKMJS 1 0 3 ©x 

y*>tmm<Dmmtetj:%,£u*,mmi!fi&^fro pri i o nDTmtm 
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WML o w-kJK»*St:t:r^-;i/«S3as^-raxe7!x ±IBW«K»Stf 
Jif3W#IL o w- kflIJi &_tfB^ y ^ > SliMiy^y^tS:: 

fiLow-kll^St M/>^fieMt5X®-Cs ±BW«UWi»U t ± 
fSW^SLow-k M€ * ±IB :t * ^ > ^ # * * ^ T i y ^ > ^ * £ & # » 

tiLow-kii^SliTa7;^Y^>i5ltMt§igt\ ±13^f#fli 
Jg W-tfE^ Low- kMI £ ±13^ y ^ £JS T ^ ^ > %> Z- 

si^©!5HS 8 JliBf&CDfgBJ&x ±13 CF,^^i:LtCH3F^§fflt^i 
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tOztom^^m^s o 2 /NH 3 cD^«jt/bn 0/150 0 &*)^ < 3 0 

0/1 5 0 0 &10>}^^Z.b*!$fflL£?%o 

El 3 A. EI3B. EI3Cii, m 1 iz.m^ryy X~^mM^m.^m^X )V 

0 4 A. HI4Bs 1214 C&s E 1 t-^-T^^X-eMS^S^ffiV^T b*^^— )V 

m 5 fci N EI 2 A&l^ LEI4 Ct:^-rn:@^|i^)T^-rxSElT$.^o 

0 6 As 0 6Bs i6Clt ^©^^^->^^t3ct t) bT^^~ )im(Ds\— 

£tifc-V-'t7°&%Mi$ l TZ>TffimM2 b, Z COT ffiMM 2 (D ±15 iz&^x?*^ 
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^ 1 rt43f^oia«l:ft^ b&# 6 ±TOi®«@ 2 x 3 ©Htx^ ^ 
±I3TBP«® 2 tttfllfctf 2MHz©il ©^SE^M 5 #$g£« 5A^L 

t»«5**u m i ®^ii^mM5^e>TBi5m«i2 t:*rbTm^©is^^«*^Ep 

±I3Tgfl«fS 2 <D±M fc\±m.WM 7 A ^rtUEf 3 -b ^ ^ y * M©^«:^ * s> ^ 
^■^y ^ 7*1Btl»^bfc^-n>*T?»>^\W*»«l»3|ira« T^P«@2 lZ 

±®Cfcmm* L * y * 7 £H*r:7 a— U >^ 8 #K«£*u 7 U > 

^y^-y--f K*f;*:£q±ffibT£B»iS2 fc£:c>>\Wfc©IIII©aMKJS3s£^#>S<> £ 
fc N Ji»«a3©TlB^lBfctt^ft©ttma3B*«Wt:^«cb"r^**U # 
^^^4^^±SP«ffi3rtfc«A^nfcxy^>^^*«*©qtm?L3B^ 
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2 4 1 As Hi*f>Uft«&*4 lBXtrCHaF^««&ag4 lC^tU 

Hfcs NHa^MI4 1D, 0 2 ^ftl&i4 lEM^©i®^MI4 
lF§tbt^?>o ££s »*il«E^Vl/^4 2y:=&*TX#t^4 1 A~4 1 F£ 
*rjtB-rS«E*WSE^^V^ > 4 2A~42F^U .H^W^4 3 
4 1 A~4 1 Fld^f^-r^>/^;i/^4 3 A~4 3F^Wbt^^o fits ^y^- 

> Pttmzm b-c&tfxm&m 4 1 fcj&isu d txtRifsoi * > tru* %m 

(#!)xJ£s SiLKIi) fc^i^i/^^ft^&^raxgfc^TN tf 
r*-;i/^^fflCD7* hW>*X hi&JB (PRJ1) SVS iLKJMl*xy^>^ 

SHbJUJi (Si0 2 jmJl) 4>SflsJK» (SiNJKJB) fOA-FT^^I§ 
xy^>^tSi^{:l4^0#(D^il&I4 2 F^^itSo fts HlTli* 

^©ffeCD^X#t^4 1 F£ bT— ot::£i#>Tf3*4bT&3o 

^XE\2 A&^blH 5 ^#^U^* s e>iJiHJ-r5o 13 2 A&^bEISS^j-T;^ 

EI3Bs EI3C{3^-rs PRI^7yi/>mi:#t:SiL 
K M JB t fl^fife £ tt 1 7- * — ; 1/ £ W ^ * ^ > ^ b T SB D T fcf 3 x a £ *f# ffc# £ 

^e>TM^rRj^oTs iK m2(DJ\— \*~?x?mh lxcds ± o 2 mm (mm-. 

0 0 nm) 20K Si NMJi (J3HJP : 0!l;tt£5 0 nm) 2 0 2. JfP^ 
fftfelM^ bT©W$SL ow-kll (0!*.tfs S i L KJHH) <JKJP:0!l;tK 
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5 5 0 nm) 2 0 3 S * h y bT© S i NJBIJg 2 0 4 XTrFJflelB&^*- 
>©ff!iE&£Jf (Cul) 2 0 5#ff^£ftfcS i LKJKJI2 0 6 

kJ31J12 0 3©«4£:UTteU ^^^^fc^ U *^-gPS^^ti/r^ t*^;V 
^ o ^ t V<> V ^ ^ n 'J v-, ^U^^P^U-r^ F^££F3ii;:ffl^ 

K^t^^o fas L o w - kit iitbii^^rifb^ 'J n >©ibii¥4 

^b^^>. M-fb^>^;^©#s^bt>s fc3^t±j^b^*>^£#Mfc:Jiv , >£ 
£i:#-c#So isu a-fb^^>M^<b^>^;i/itt^©**ttS[flsJiS*fflv^a 

ills H12 AtZTFT^^^VS i0 2 J3Iji2 0 l±fc. M/>Mffl©PR 
M : 0d*.«4 5 0 nm) 2 0 7§MU 02B <fc "5 ^fftfe® U V 

^77^Xlti D h l/>3^J$ffl©^# — > 2 0 8*Mt5o ^©flL Si 
NJ3ftJi2 0 2 t:^ iSV^SJ?l4 S^tx s> ^ > Cs¥*/0z/ 
Ar©S^X) £ffll^T hl/>^ffl©^^->2 0 8fct£oTS i 0 2 flfiJi 
2 0 l§xyf>m^ S iNJgtJf 2 0 2^1Ibh^>^©;^->^ 
. j$£n£o 5l£Jgfe£s m^^>^^^^^iJx.{^02^^ra»5mx.TPRjS2 0 7 
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£T^>>^bfc^ El 2 Cfc^-TJ;? CS i 0 2 j^jf2 0 1 ±t3^E£ ±MM 
(BARC ( B0TT0MANT1 REFLECT 1 ONCOAT ING ) M) (J11JP : mX.lt 6 0 nm) 20 
9*mm,T2> 0 ICBARCI2 0 9 ©#3|sM£#£©^fc$iJ|^£n3 fcCD-^fcfc 
&<s AR 2-600, AR 3-200 0>:7°W • 37 y — f— 

(ft) SO &£^&SEK-ex4 (JllJSCjktWbxfSI (ft) S) 3F<2>«tilft*m& 

&^T'x BARCI2 0 9±CPR12 10ML» 03AiI^no 
fc^f^OU V^77^Igfc<):D bT:P*— ;WBJ&/8<ZV«* — >2 1 UMtSo- 

L/Tn 1113 B IZtfTXo^ rcy^>^#;*£:PRJI2 1 Ofc^bTl^M? 
ib^^-r^^^>^*r^ (^Jxil CF 4 /Ar/0 2 ©*Ii§r:tf;*) 
tfT^— ;i/ff£j$M<D^# — >2 1 1 t^TBARC12 0 9 £S iNJ3HJi2 0 
2£:ny^>^*U :xy^>^fc:J; D S i LKIBIJB2 0 3&ffi 

^stx *^0J©3i^^>^^&^v^3i^5 l >^x^prji2 i ost; 

BARCI2 0 9S»*no COlgm SiO 2 iI2 0K S I NM® 2 
0 2 t^bT^l^lRJrb^^-T^Xs BP"£Nk H^tftf* (09*.fc*s NH 3 ) s 
CF^*7 CHaFs CH 2 F 2 , CHF 3 s C 4 Fbs C 4 F 8s CsF. 

(0fljtKx C Ha F, CH 2 F 2 , CHFas C 4 F 6 , C 4 Fss CsFe^) £Ml§rb 

fzm2(Dm^^^^^^>^is^thxm^s m3 ctc^-r^otPRji 2 1 

0S^BARCi2 0 9^7-r»^tl)J:*^ S i L KjRJf 2 0 3tM$ 
ftfctfT*— JV2 1 2&MfclHt)Tfcf*o H 1 (DM'nlSZ. £ 2 <DMiki3 ^ 
£fflv»5£fcfc:«fc?>s «e*©«fcat:S iNiii2 0 2© M/V^^f^^l^^^ h 
i!*M^t^Ii:^< N PRI2 1 0&t>*BARCJi2 0 9&mm£.ft&iT 
ZZhft-c^Ztmz, SiLKJ3gji2 0 3 tzffi&4>l&Vt(Dx.y ^>^£fr5 £ 

0 2/NH a OSfE*J±Asi 0/1 5 0 0 3 0 0/1 5 0 0 £*)'hg^Z 



BNSDOCID: <WO 03O30237A 1 _l_> 



WO 03/030237 Q. G PCT/JP02/09129 

* 9 

fc*s#£LV^ £fcs CHaF/NHaCDma^l/l 5 0 0- 1 0/1 5 0 0 
CDfSIS#J;DMtC$?3;b^o 0 2 /NHa©^«J:b* s l 0/1 5 0 OUT^ttZt 

^??->!fmm&ft3=-rz>mft$>*)s 3 0 0/1 5 oo^^t^w>^ 

%m-f%m&$>2>o Ztz, jg2<D^#^bTN 2 /H 2 /CH3F£m^^ 
izfcfc. m&jJX*. CHaF/(N 2 + H 2 ) ©^iJt^l/1 8 0 0-10/18 
0 OGD*B!S/&W£b^o 

PRJS2 1 0&t>*B ARCJI2 0 9£R&5febfcfl^ y ^ > * £ S iO.flg 
J12 0 1 lzttVTM^Mmt*y*Tm<&i3X (Mx.&, CH 2 F 2 /Ar/0 2 £fc 
i±CF 4 /CH 2 F 2 /Ar/0 2 ) t^g^T. S i0 2 flHJi2 0 l£;v-h*T* 
^bTS iNg|Ji2 0 2^x^f hl/>^^^ — >2 1 3£?£/?rr& 

££:fcS i LKJ^JS2 0 3 © If T^— ;V 2 1 2 £Ht>Tifs HI 4 AIZtfT £5 ^ 
S i 0 2 J3$IJg2 0 IRVS iNMJf 2 0 2^£>ft3 h \s >^mmm<D^- Y^*2 

^mt^o z\zm%, sio 2 sius2 o ims iNjwi2 0 2fc»bT*v»ji 

jRJt*^-r^y*->^#* N 2 /H 2 ) iCtJJD^s EKBfcSVr.fcd 

ICS i0 2 ^J12 0 1WS iNjglJ12 0 2^N-K^^i:ltSiLK]ill2 

£TJS©S i Njg|Ji2 0 4tc^-r^)^T-«DTlf 3o 

^14013^1-^^^ /v— H^^^n SiLKI12 0 3MCu 
M2 0 5izML,Tn^mmt*^Tm&lSX CH 2 F 2 /Ar/0 2 ) § 

fflVV CuI 2 0 5±©SiNlI2 0 4§x^>^bTt7^2 1 2£ 
MMZ^Zo dCDl^s SiLKJH2 0 3OM/>f-2 13*IC^<^<» 

w_t©^ y ^ > ^sx^^ia«)T^ bfe ^ © #® 5 *e £ o El 5 4>©#-sfy: 

;xy^>^*§©Jli;?£7fNb-t^£o CCD— 3^©^ y ^> ^ZCHJ^^t S i L 
KJ3IJS2 0 3fc3fa»tt©7 s i7 , ;V^^>«l*©K:7 > *-;i/2 1 2St>*M/> 
^21 S*T&mrZ>Z.t1fi-ZZ%o ^H^cDtfT^-;i/2 12MM/>^2 1 

1210, B ARCJ12 0 9) ©T^fiJ&^ixfc^- H v^^Ji (S i0 2 JHJ12 
0 IMS iNII2 0 2) £s iO;N-K-?7^l0Tti^^fcSiLK 
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mj§2 o asatfc^aT^T^/^jis^-rsxsti^^Tx prji2 i o 

£BARCJI2 0 9A»6&«W«UMiaifS iLKIi2 0 3 ©a: y 

tbTs N N H*«r*f* (H*«s NH 3 ) \ CFM^ (0S*«s CHsF N 

CH 2 F 2s CHFas C 4 F 6 s C 4 F 8 s CsFsH) MO^S^Lfti 101^ 

tfcttN.^ HitfXfttfCFIRjtf;* (0jitHx CH 3 F S CH 2 F 2 , 
CHFs. C 4 F 6 S C 4 F 8n CsF.tSF) §l^Lfef2©i^^i^J:9{: 
LfcfctfK S 1NMJ12 0 2©hl/>^fipt:u^^ h£§M£IB££-Er££ fcfe < > 
FRM2 1 0^D f BARCJ12 0 9 fcffit^fcftfcSU HOB^lcS i LKjii2 0 3 

fcflBtt0bT7^-;i/2 l 2©x !! /^>^ : ffa::^-e#So * 

Cb'&CDS i Nil 2 0 2© h l^^Oicy^^Jc&^Tl'^X 

S i Nil 2 0 2 3iy5 L >^©^tt^^O^OS i L KJUJS 2 0 3©oiy^ 

*>fes ±mmmmm&s prji2 1 o*; s ^©prji2 i ocoTmizm^ti 

fcBARCI 2 0 9 £*^A;X~^2>tz&>, 7 * h U V ^ 7 -f :x;glc::fc^T t7 

v^s^jgiiS i N112 0 2 S i 0 2 MI2 0 1 fc*fUTif^ 

»&Jfc&^-r3:ny^>^#;*£jg^x S i NJBtJl 2 0 2 y 3^ > ^ LT h 
U>3-2 1 3SIM(:iin^J;^#§o ^lCS^JiUNHa/ 
CH 3 F/0 2 £flH,V 0 2 /NH 3 § 10/150 Oit)*§< 300/1500 
«fc D'.h<* PR«2 1 0^t>*BARCJ12 0 9 

fWtfd 1 

f>^i:btil0S^ (NH3/ CH3F/O2) ^^TTlBcD^n-b 
^a^fctS^U 2 6#MlutPRf2 1 0§7>r»mi:*l:Si L 

0 3§xyf>^tTIf7*-;i/2 1 2 <D-»*J|£jjftLfco C<Dtt*s 
hU->^SP©S i NIf 2 0 2±fcttbs?^ h«IS*JS«>e>n3&;^ofco 
S i LKMJi&^PRJi©;ny^>^j^^;ft^ti6 8 3 0^->^ hD-A 
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/ftRV8 6 0 5^>^ hD-A/^Tfei)s PRI2 1 0<D^y?>?(Dm 

1 . W*— F*3,E;fr : 4 0 OmT o r r 

2. Ml (DMM&nm :2MHZs 3000W 

3. i2©^llil: 6 0MHz^ 3 0 0 0W 
4 . ±Tifi*ISIHI©HMHI' , d1& : 5 0 mm 

5. B/T/W<0ffl& : 0^/6 0°C/6 0"C 

6. /s'^^-y-^ KtfXCDJE* (*ife«P/J3l»fiB) : 1 0/3 5To r r 

7 . i>^>m : NH3/CH 3 F/0 2 = 1 5 0 0/3/2 0 sccm 

*|Q||fl-Ctt3 0 0 mm«>Ji>'\^rjJ&©7°^X^^S^M^fflV^ 
f>^7J:UtI2©i^ (N 2 /H 2 /CH 3 F) ^CD^«£N 2 
/H 2 /CH 3 F= 1 5 0 0/3 0 0/3 sc c mfctS^-f & hm^*r 1*1 
©H:ft£3 00-400 mTo rrtRSlfc^ ^J£0!l 1 ili-07D^ 
^-ePRI2 1 0&tf S i L KII 2 0 3*4 2&JR^y*-> Plsfco £<D 
3jg^ H hl/>^gP©S iNMJf 2 0 2 iifciil/^X h^^ib^to^n^^ofeo 
g;£s S i LKMJlSt>*PR®©^^^>^JS{±^^ : ^3 1 7 l^>^Xh 
D — A / frjklf 3 2 6 5t>^ hn— A/#-£&D. P RJ1 2 1 0 ©:t y ^ > 

Jt«E0S 1 

|l®S^^Sffll\ ^©ii*NH s /CH3F/02= 1 5 0 0/3/1 
OsccmtfiSlfctm 5UK0dli:H— ©^n-fe^lfe#7fPRJi2 1 0& 
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IFS iLKMI2 0 3S2 3#F^x^^>^bfeo ZCDffigks M^>*-3B©Si 
NJ3IJ12 0 2±fcfctl/$>* hB^yb^fe^^fco S i LKJHJI2 0 3&?>*PRJi 

2 1 o<D^.^^>^mm^n^tie 8 8 7t>^hn-A/^M8 331 

hD-A/^ffeD; P RJB 2 1 OcD^y^^CDapTO— f£&± 6 . 
6 %t!fe^feo 

Jt«0i 2 

*itmm~l° fcfcsi y ^ > ^tf* i:LT 1 0i^^^ ©Oa^P^V^NHa^S: 

tf CHaFOS-a-^^fflV^ =S-^^CD^»^NH3/CH 3 F= 1 5 0 0/3 sc 
cmtR^bfcMfc Hite^ll hlBj-O^D-b^^T-PRil 2 1 ORZFS i 
LKK12 0 3S2 7»Sxyf >^bfc» :o«S*> M/>fCttl/^ h» 
S^fe^tlfco Sfes S i LK112 0 3MPR12 1 0©x>yf >^lJt 

fetK P R^©i «^>^©M-ttH:± 1 2 . 6%T$>ofeo 

tmm 3 

>mhbt«©i^ (N 2s HaCD^^r^) £/BV\ TfB©^D-fe^ 
akflrtzWLfeV. PRJ12 1 0&t>*S iLKII2 0 3^4 5fm^^^>^Vtc 0 

fes S i LKMSSt>*PRS©x;-/^>^jg^^tt^tl2 2 0 0^->^ hD 
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